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Jim Green's zeal to share his knowledge and to inspire others to explore 
ideas is the motivation of this booklet. I have learned the information 
packed into the following pages through trial and error, from my time with 
Jim Green, my opportunities to work with Bruce Richards, and many fellow 
line builders who have shared their ideas. I encourage all who enjoy fly 
fishing and fly tying to explore line building and bring a new dimension to 
the enjoyment of fly fishing. You are your limitations; let there be no 
boundaries. 

A! Buhr 



Forward 

Fly line design is not a subject that can be learned in any school. All the 
good designers in the world today, and there are darned few of us, learned 
how lines work the old-fashioned way, by using them. Some of us are lucky 
and have access to machines that can make whatever we can imagine. 

Others, like Al Buhr, do it the hard way, by cutting and splicing and 
spending countless hours casting and analyzing why their creations work, or 
don’t. Al has been a very valuable resource for me in the area of Spey line 
design. A very talented spey caster with an analytical, scientific mind, and 
tireless tinkerer, Al has probably built as many hybrid spey lines as 
anybody. His designs work and learning his splicing techniques alone is 
worth the price of this booklet. Many Spey gurus would keep these secrets 
to themselves. We are all lucky that Al Buhr loves his sport so much that he 
wants to share his hard earned knowledge with the rest of us. 


Bruce Richards 



"An idea not pursued is an idea lost." Floyd Franke 



Designing a custom fly line will enhance your fly fishing experience. A tailored fly 
line can solve many situations encountered when fishing. A line when altered will 
become specialized to your personal needs. A line can be designed for a softer 
presentation, to deliver a bulky fly, drive through a gusting wind, go longer 
distances or cast a heavy sink-tip. A customized line will match your rod and your 
individual style. Like a unique hand tied fly, the custom line will enhance your 
fishing. In this way, the perfect fly line carries a handcrafted fly for the perfect 
presentation. 

Designing a custom line will deepen your insight into casting. You will gain a 
greater understanding on how a fly line travels through the air and presents a fly. 
Try experimenting and discover new line configurations that will perform better 
with less effort. The greatest limitation in designing a line is in your willingness to 
explore. Challenging your preconceived ideas is the pathway to finding new 
concepts. 

This booklet uncovers the secrets to fly line design and is a complete guide to 
building custom fly lines. First, this guide explains how the fly line’s diameter, length 
and shape interact Next, is a systematic method to calculate the line’s shape and 
weight. The Line Weight Cut Chart is a simple and accurate system that allows the 
fly line concept to develop on paper. The Cut Chart removes all the guesswork 
and needless waste of fly line stock. Included in this booklet are several fly line 
patterns as a reference guide for various types of fishing. There are step-by-step 
directions to construct several line splices and loop connections with the 
recommended tools and bonders to use to create them. 

The first step in developing your first custom fly line is to not be afraid to cut that 
new store-bought fly line. Utilizing the Line Weight Cut Chart system is a key step 
to becoming confident The Cut Chart allows one to configure the fly line concept 
as an illustration. By drawing the new line design out on paper, the line shape, 
lengths, diameters, and weights are noted. This drawing will reveal all aspects of 
the line concept how it will cast its weight, the line stock to select for cutting, and 
where to cut the line stock. This system of developing the line on paper is a simple 
method to reduce errors that result from guessing. With this method, the compiled 
drawings will become a valuable reference tool to document profiles that did and 
did not work for future line concepts. 



Terms: 

A weight forward line consists of four main components: the front taper, the body, 
the back taper and the running line. The front taper, body and back taper 
combined make up the head. The head can vary in shape and length for different 
performance strengths. The head is the line's mass and, in conjunction with the 
line speed, develops the energy in the cast. 

-»- Head -»- 

Front taper Body Back taper Running line 

o Front taper - a tapered section from the body to the line tip at the leader 
connection 

o Body - typically, a level section following the front taper 
o Back taper - the taper section from the body to the running line 
o Running line - the small diameter line that follows the head 
o Head - the front taper, body, and back taper combined 

A fly line can have a holding line. The holding line is an integrated part of the 
running line, slightly larger in diameter to allow a better handgrip. Generally, the 
holding line length is a few feet longer than the rod’s length. A holding line can also 
reduce hinging when false casting a line at extended distances. 

The terms weight and mass are related and at times interchangeable, however, 
they have different meanings: 

o Weight - the measure of gravity on a body (stationary weight) 

o Mass - the measure of the inertia of a body (dynamic weight) or the resistance 
of change in movement (in other words, this is an amount of effort required by 
the caster to geta fly line to move or change its speed) 

The terms acceleration, speed, velocity and momentum are related to motion: 

o Acceleration - the rate of change in speed (in fly casting, an even rate of 
acceleration is best for a smooth cast) 

o Speed - the measure of motion, expressed as distance traveled by time (in fly 
casting, an even increase of speed ending at the stop is best for a smooth 
cast) 

o Velocity - the measure of a change in position, defining both speed and 
direction 

o Momentum - the energy within a moving object (i.e. mass x velocity). 
Consider the momentum of an object as how difficult it is to stop it once it is 
moving. Momentum (within the fly line) is a vital counter-part of rod loading 

Abbreviated acronyms of fly line coatings: 

Polyvinyl chloride (PVC) - Polyurethane (PU) - Polyethylene (PE) 



I HEAD PROFILE DESIGN: 

How a fly line can best suit a particular fishing condition or situation will determine 
its shape, length and weight The line’s head length and weight can vary to fit the 
size of the fly, the rod’s length and action along with the desired “feel” one prefers. 
When creating a design, consider these four main factors: the overall head length 
and weight the front taper length and taper rates, the body length and shape, and 
the running line’s diameter (the resistance in flight). How these four main elements 
are proportioned will specifically affect how the line performs. 

The shape of the head affects the performance: 



o Accuracy - use a medium fast taper reducing to a small diameter to accelerate 
and smooth the unrolling loop, pinpointing the fly to the target 

—= =- ) 

o Delicate presentation - use a tong taper with a smaller tip diameter to dissipate 
energy as the loop unrolls. This will stow the unrolling loop and gently land the 
fly on the surface. 


I T ) J 


o Distance - use a compound front taper and extended body length to increase 
the head's mass and control the unrolling loop, extending toft during flight 


I 




o Bulky flies - use a short taper to a large tip diameter to deliver more energy to 
the leader. 


r & - - 

o Windy situations - use a fast taper to accelerate the unrolling loop, a large tip 
diameter to deliver more energy to the leader, and move the body mass 
forward in the head to place more energy forward in the unrolling loop. 





o Confined situations - use a condensed taper and body combination to reduce 
the head length, giving the line more maneuverability. 


> - ■ ■ = ( — ■ 

o Sink-tips - use the tip's density, weight and length to deliver the fly to the depth 
needed. Support the sinking section with a floating body with an appropriate 
diameter that transfers ample energy to propel the tip. 
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Head length: 

The length of the head varies by the caster's ability, size of the rod, the task, and 
the confines of the fishing situation. During a cast when the loop unrolls and 
straightens, the line falls from flight The length of the head affects how long the 
loop can unroll. The longer the head, the longer the loop unrolls, and then further 
the distance the fly will travel. 

A general rule for changing head length: longer the head, reduce its weight; 
shorter the head, increase its weight Adjusting the head length to weight ratio 
helps to compensate for different casting stroke lengths inherent with each head 
length (long line, long stroke; short line, short stroke). Adjusting the head’s weight 
assists in developing a similar amount of rod loading within each given stroke 
length (see page 15). The change in weight is configured as an estimated weight- 
per-foot of the head’s weight thereby the weight change is incremental as to the 
shift in length (refer to the line standard on page 25). 

The amount of weight compensated comes from one’s personal preference of 
how the rod responds to the altered length. In some extreme line profiles, a 
significant increase in line body mass or line density may alter the amount of 
increase in the weight to maintain a responsive rod action. 

Long heads: 

o Accommodate longer casting stroke styles and/or slower rod actions 
o Provide longer distance casts, allowing more line carried by false casting 
o Can allow for a more delicate and accurate presentation 
o Have a longer loop rollout for an extended loft during flight 
o Need a deeper back cast area 

o Require less stripping of running line to retrieve the head 

o In extremely cold weather, the minimal stripping to retrieve the line will reduce 
icing up of the rod guides and keep the hands dry 

o When fishing, a long line length resting on the water surface will be affected by 
the current flows and need additional line control positioning or mending 
during the presentation swing 

Short heads: 

o Accommodate shorter casting stroke styles and/or faster rod actions 
o Attain distance casts with higher line speeds and the shooting of line 
o Counter windy conditions better 

o Propel bulky flies 

o Adapt to sink-tips or sinking leaders well 
o Maneuver well in limited back cast situations 
o Require additional stripping in of running line to retrieve the head 
o Have better line control on flowing water with multi currents 
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Front taper length and shape: 

Taper is the change in diameter along the line’s length and is how the line’s mass 
profile changes. Simply put taper is how many thousandths of an inch the line’s 
diameter changes over a foot of line length (i.e. .001/foot or one thousandth of an 
inch per foot). The greater the change per foot, the faster the taper will unroll the 
loop. 

The front taper length regulates the flow of energy from the line body to the leader 
as the line unrolls. The front taper can be one simple taper or a multi-step taper. 
The shape of the taper regulates the pace the loop will unroll. 

—== n ) 


Long front taper: 

o Can create a delicate presentation - good in clear water, leery fish 

o Promotes the unrolling of the loop - good for Roll casting 

o Can create a slower unroll of the loop, the line stays aloft longer - better for 
distance casts 

o Reducing to a small diameter will dissipate energy early in the cast and 
deliver less energy to the leader 

o Reducing to a large diameter (a slow or flat taper) will increase loft and deliver 
more energy forward to the leader (often used in step-tapers) 
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Short front taper: 

o Strong presentation - for accuracy, bulky flies, windy conditions, or sink tips 

o Will position more mass forward in the head which induces a stronger pull to 
the running line during flight 

o WII cause the loop to unroll faster 

o Reducing to a small diameter will dissipate the energy late in the cast and 
deliver more energy to the leader 

Level sections: 

Level sections in a front taper will create a stall or slowing of the unrolling of the 
loop, creating loft A level section will dissipate the forward transfer of energy 
reducing the line speed during the cast This ultimately reduces the amount of 
energy delivered to the leader. 
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“The fly line is of underrated importance to the angler even though it's the only way 
he can present a fly to the fish." Myron Gregory 



Body length and position: 

The body is the dominant mass within the head. Along with the line speed, it will 

have an influence to the amount of energy generated during the cast 

o A long body length can carry more energy forward. However, it will dissipate 
additional energy as the loop unrolls the line’s level body mass, reducing the 
final line speed. 

o A short body length with little or no front taper will make the line unroll abruptly 
and the presentation will be harsh. 

o A short body with a tapered profile will compress the greatest mass to a small 
segment and induces “dead line drop'', causing the back of the head to land 
first 

o Body position in the head will dictate how the head will pull on the running line. 
The body mass at the back of the head will promote the unrolling of the front 
taper. The body mass positioned forward in the head will enhance the pulling 
of the running line. 

o To counter windy conditions, position the body mass toward the forward 
portion of the head. This will place more mass forward to drive the unrolling 
loop and slice through the wind. 



Back taper shape: 

The back taper is a transition segment from the body to the running line. 

o It will reduce the effects created by the abrupt change in diameter (body 
diameter to running line diameter). Extending the back taper smoothes the 
energy transfer during the cast as well as reduces cracking and excessive 
wear to the running line coating. 

o Extended back tapers can position the body forward in the head to increase 
the pulling of the running line, or to increase energy into the final delivery. 

o Extended back tapers can substitute for the rear portion of the body, allowing 
the line’s working length to change with less or no affect to the cast 

o Long back tapers will improve the line’s mending capability at extended 
distances. 
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Running line: 

A running line is the small diameter line that follows the head. Running lines allow 
greater distance casts with less effort. Running and shooting lines have a common 
purpose; each are distinguished by their line connection. A weight forward line has 
a molded running line and is a one-piece line. A shooting head has a separate 
shooting line attached by a splice or loop connection. It is a two-piece line. 

There is a wide range of shooting lines available in a variety of coatings, cores and 
diameters; each has benefits in shooting performance. A poly coating (PVC or PU) 
over a nylon core is the standard running line make-up. With a higher 
performance, poly coated braided monofilament and spectra cored lines have 
become popular. The most efficient shooting lines are monofilament and are 
commercially available in many variations, such as poly coated co-filaments and 
non-coated mono. Each type of shooting line has benefits in handling, resistance 
to tangles and reduced drag. A hard monofilament (30-lb) is a good substitute for 
the commercial shooting lines with superb performance and is very economical. 

There are two approaches to presenting a fly at a distance; false cast to extend 
line or shoot line to deliver the fly. A caster who false casts to extend line is best 
suited to use a long head with a slightly larger running line. False casting to extend 
line can be a more accurate and a more delicate method of approach. A caster 
who will make one false cast to align the cast and shoots to present the fly will be 
best suited to use a shorter head with a small diameter running line. Shooting line 
to deliver the fly is a quicker, timesaving approach. 

For simplicity, this booklet will refer to both running and shooting lines as just 
running lines. 

o Running lines allow greater overall casting distance 

o Running lines create a resistance as the loop extends and unrolls, influencing 
the unroll of the loop and overall distance of the cast 

o Smaller running line diameters have less resistance or drag, allowing further 
distance 

o Small diameter running lines (.032 or less) are best suited for minimum false 
casting and maximum line shooting to make a cast 

o Small running lines will require extra care in handling during the retrieve and 
shoot, having a greater tendency to snare or tangle 

o Large running lines (.038 or greater) are easy to handle and grip during cold 
temperatures 

o When false casting to extend line, a slightly larger diameter running line can 
reduce the hinge affect at long distances 

o As the running line diameter reduces, it will tend to snare and tangle more 

o As the running line material becomes stiff, it will naturally hold a coil shape and 
kink easier 

o As the running line material becomes soft, it will snare and tangle easier 
10 © Al Buhr 



Profile diameters: 


<U~Tb 


Tip diameter: 

o Will influence the amount of energy delivered to the leader 

o Decrease the tip diameter (dissipate energy) for a delicate presentation 

o Increase the tip diameter (transfer more energy forward) for bulky flies, windy 
conditions, and sink-tips 

Taper rate: 

o How the line diameter changes from the body to the tip will affect the amount 
of energy delivered forward as the loop unrolls and to the overall flight 

o Single taper front section unrolls at one pace 

o Multi taper front section regulates the pace of the unrolling loop, efficiently 
using energy (the number tapers, the degree of taper rate, the taper lengths, 
and their position within the front taper, all combined dictate the performance; 
see page 13-14) 

Body diameter/mass: 

o The body diameter will affect the line’s flight and the line speed developed, 
dictating the amount of energy in the cast 

o The larger the body, the greater the mass, the more drive or momentum the 
head will have. 

o When a body diameter becomes excessively large (beyond .098), the energy 
in the cast generally cannot keep it aloft and the head will experience "dead 
line drop”. A large diameter (.098 or larger) line body, due to its excessive 
weight (over 22 grains-per-foot), will begin to descend once the loop is formed. 

Running line/shooting line diameter: 

o When the loop extends to the target the running line creates a resistance that 
assists the loop to unroll. 

o The running line diameter should match the taper design of the head. This 
way, the running line and fly line taper work together for a smooth consistent 
unroll of the loop, an important factor in line design. 

o Smaller running line diameters have less resistance and gain further distance. 
Consequently, they are harder to grip and will snare or tangle more. 

o Large running lines (.038 or greater) are easy to handle in cold temperatures. 

o Monofilament shooting lines are very efficient but require extra care. 
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n SIMPLE LINE MECHANICS: 

Line mechanics: 

The line’s length, shape and weight the line speed, and the running line drag all 

affect the final distance of the cast 

o The rod bends or loads from the resistance of the trailing fly line. This 
resistance or tension develops from the rod accelerating faster than the fly line 
is traveling. The fly line’s profile affects how it will accelerate or develop 
resistance. When the rod accelerates evenly, it loads progressively, forming 
smooth loops. 

o As the rod bends deeper, the line's momentum increases and the line speed 
becomes faster. The energy transferred into the cast is greater, providing the 
rod-loading movement continues to accelerate into a positive stop. 

o During a cast, energy dissipates as the loop unrolls and extends. The tapered 
profile reduces the mass of the unrolling line, compensating for the depleting 
energy as the loop straightens. Ideally, the line profile will maintain a smooth 
and complete unroll of the loop. 



o The line's mass multiplied by the line’s velocity develops the energy in the 
cast To be specific: mass!4 x velocity 2 = kinetic energy. In other words, an 
increase of the line mass or line speed will develop more energy into the cast 

o Loop size will influence the pace of the rollout and overall distance. A smaller 
loop has a lower profile during flight, creating less air resistance or drag. A 
smaller loop has a shorter turning radius and turns over more quickly. 

o Length of the head determines how long the loop rolls out. Near the end of a 
cast when the loop unrolls and straightens, the line will fall from its flight. For 
that reason, the longer the head, the further the loop unrolls and the longer the 
distance the line will stay aloft, providing that the energy in the cast will 
increase to accommodate the additional line. 

o Rod action will affect the length and shape of the head. The faster the rod 
naturally loads and unloads (a fast action rod), the shorter the head length 
becomes. Matching the tempo of the rod action to the head length is important 
with Roll or spey-type casts; less critical for Overhead casts (see page 15). 

o Casting style will influence the length, shape, and weight of the head. As the 
caster’s natural stroke length becomes shorter, the head length shortens and 
the rod action tends to become faster. It is important the casting style does not 
impede the rod mechanics needed for the cast 


12 


@AI Buhr 



How head shape/mass profile influence flight: 

The shape of the head (front taper, body, and back taper), also referred as the 
mass profile, will affect the unrolling loop and the line's loft during flight. 
Ultimately, the running line regulates the head's distance. The running line has 
a resistance that varies by its diameter, as well as its texture and subtleness. 
The smaller the running line diameter, the less resistance it has. This running 
line resistance assists in unrolling the loop during flight. Consequently, the 
shape of the head should compliment the selected running line. 

The front taper is the flow of energy from the line to the leader. The faster the 
taper, the faster the energy flows and faster the loop will unroll. Therefore, the 
rate of taper change regulates the pace the loop unrolls, affecting the loft and 
overall distance of flight. 

The front taper, regulating the flow of energy, will also dictate the “feel” of how 
the line casts. For the same line weight, a long front taper will “feel” light, while 
a short front taper will “feel” heavy. When creating a line, configure the head 
profile to suit the situation. Then adjust the weight and fine tune with your 
personal “feel". 

o The longer the taper, the earlier the energy dissipates as the loop unrolls 
and less energy transfers forward to the leader. 

o Long front tapers have less weight positioned forward in the head and will 
induce the loop to unroll. These tapers are best for roll casting. 

o Short front tapers have more weight positioned forward in the head and 
will induce pulling of the running line during flight. These tapers are best 
for shooting line to a distance. 

o A multi supporting front taper (step-taper) controls the rollout of the loop for 
maximum loft while delivering ample energy to the leader and fly. These 
tapers are the most efficient. 

The shape of the front taper controls the pace of the unrolling loop and the 
amount of energy delivered to the leader. Marvin Hedge, legendary distance 
caster and the premier fly line designer of his era, used step-tapers to make 
efficient use of energy and to maximize loft during flight. Hedge's concepts in 
fly line taper are in many modem multi-taper fly lines currently available. 

The body is the prevailing mass in the line. Think of the body as a warehouse 
of energy. The larger the body, the greater the mass, the more momentum 
generated and the farther the line will travel. Likewise, as the body mass 
increases, the energy into the cast must also increase accordingly. The limit to 
the line's mass is the rod’s power and the caster’s strength and ability. 

The head’s profile can be shifted by using a multi-step back taper to improve 
loft. As a loop unrolls, the lower leg becomes longer and heavier, requiring 
energy to stay aloft. The multi-step back taper reduces the mass in the lower 
leg minimizing the “dead line drop" effect. A multi-step back taper will add 
flexibility in extending the line’s working lengths with minimal affect to the final 
cast. 
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The key to an efficient casting fly line is to develop an extended loft, a strong 
pull to draw the running line, and a complete unroll of the loop at the end of the 
cast. By using a step-taper, the first taper determines the energy delivered to 
the leader. The second and following tapers control the pace of the unrolling 
loop respectively. A step-taper can have several taper changes, allowing for 
greater control of the unrolling loop and most efficient use of energy for the 
line’s designed task. 

The shape of the head dictates how the loop unrolls. When designing a taper 
shape, think of the time sequence of the unrolling loop during flight. Calculate 
when the unrolling loop needs to accelerate, or loft, and tailor the line’s taper 
accordingly. Visualize the unrolling loop in flight and translate how the line 
unrolls in relation to the shape of the head. With experience, this will become 
an instinctive way to view line shapes. 


1 SI taper 2 n0 taper body 
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The figure above illustrates the unrolling loop in relation to the head. The 
unrolling loop is shown in four time sequences during flight. The head shape 
affects the line's performance in each time segment of the unrolling loop. 

Upper leg 

< 51 . ~. 

Lower leg 

How the line rotates from the upper leg to the lower leg affects 

The natural pace of the unrolling line (excluding other influences) is the head’s 
shape or mass profile. The profile regulates the unrolling loop by the proportion 
of mass in the upper and lower legs during flight. The front taper and body are 
the key elements. The length and rate of change in the front taper will affect 
how the line unrolls. The line’s body length, weight, and position within the 
head will influence the flight. The fly line’s performance is the balance of the 
front taper and body proportions. As a loop begins to form, the upper leg is the 
longest and has the greatest mass. Thus, the upper leg regulates the unrolling 
loop pace as its mass profile rotates around to the lower leg. If the 
predominate mass is to the rear of the head (a triangle shape), the lower leg 
will gain greater mass early in the unroll. This line profile will rather unroll than 
loft. If the predominate mass is forward in the head (a diamond shape), the 
rotation of mass to the lower leg is delayed, slowing the loop’s unroll and 
increasing the pull to the running line. This profile will have an extended flight 
and is best for lines intended for shooting to a distance. 
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Rod loading and unloading cycle 



A cast to a given distance will need the appropriate amount of rod loading to 
propel the fly to the target. The stroke length needed to load and unload the 
rod varies with the casting style, the rod action, the line’s length and its weight. 
To make a smooth casting outfit, match these three factors (style, rod and line) 
with your personal “feel”. 

Personal style will have a preference to the rod action and line shape. Casters 
with a compact style will prefer a faster rod action. The rod’s action (how it 
bends under load) will influence the rod’s natural loading and unloading cycle 
time. A fast action rod loads more quickly, recovers faster for a shorter cycle 
time, and will perform best with a shorter line body. One can lengthen or 
shorten the casting stroke. However, this change of stroke length is an 
adjustment from the rod's natural cycle time. Therefore, the fly line length and 
weight should compliment the rod’s action. As the fly line’s length becomes 
longer, its reaction time is also longer. Likewise, the rod’s loading and 
unloading cycle must adjust to accommodate the longer line. If the fly line's 
weight becomes excessive, the rod shaft can partially collapse during the 
loading and unloading cycle, resulting in a loss of energy. 



Rod unloading (turning over) generates the final line speed 


How quickly a rod unloads (excluding casting techniques) will establish the 
final line speed. The fly line’s weight will affect the rod’s tempo and influence 
the pace that the rod tip turns over (the bent rod straightening); an important 
factor in designing a line. As the fly line becomes lighter, the rod tip turns over 
faster, attaining a higher line speed and improving accuracy. A rod underlined 
will be more responsive, allowing more defined presentation casts. In addition, 
floating shooting heads perform best at high line speeds. Matching the head’s 
weight with the rod tip turnover is good practice for getting maximum distance. 

As the line becomes heavier, it will resist movement greater, slowing the rod tip 
turnover and lengthening the unloading cycle time. This can be good for 
floating long belly lines or sinking lines. Long belly lines, due to the length, take 
time to respond; therefore, a longer unloading cycle time is idea. More weight 
in the fly line will also generate greater momentum within the cast, which is 
desirable for hoisting heavy high-density sinking-tips up into a cast. 
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“The angler should choose his rod with an open mind and a realization of his 
own abilities and requirements. ” Lee Wulff 


The fly rod 

The fly rod is an essential part of building a line. The rod’s size, length, action 
and power (or strength) are all factors in developing a line design. Single and 
double-handed fly rods come in a wide range of line weights and lengths. 
There is a variety of rod actions, each tailored to solve a fishing task with their 
own unique feel. 

The rod action originates from the rod shaft’s taper, the rod shaft’s wall 
thickness, the rod material’s modulus, and the material’s lay-up. Each will 
affect the rod’s action in a slightly different manner. 

o The rod shaft’s taper is the root of the rod action. The faster the taper, the 
faster the shaft will straighten when bent or loaded. Each section of the 
rod can have a different taper or step-taper to develop a desired action. 

o The shaft’s wall thickness will affect the rod action. As the wall thickens, 
the layers or wraps of power fibers increase, allowing the shaft diameter to 
reduce. Increasing the wall thickness adds to the weight of the rod while 
adding stability and durability to the rod shaft. Increasing the wall thickness 
stabilizes the shaft while under a load. When under an extreme load, the 
rod shaft’s structural hoop can become oval and the power fibers lose 
rigidity and collapse. Ultimately, wall thickness is a design compromise 
between rod weight and rod strength. 

o The rod material's modulus will affect the rod's loading and recovery. The 
(elastic) modulus is a measure of the material’s resistance to bend. The 
higher the modulus, the greater the resistance to bend, causing the rod to 
stiffen more quickly and recover (straighten) faster. 

o The materials lay-up is the mystical part of the rod, which develops the 
rod’s unique soul. The rod’s taper, in combination with the wraps of one or 
various power fibers, creates the distinctive rod action. 

Fly rods are available in several combinations of sections. Two-piece and four- 
piece combinations are the most common. To analyze how a progressive rod 
action works, let’s separate the shaft into four segments: the tip, the second, 
the third, and the butt. 

o The tip's strength dictates the line weight. The tip's flex will influence the 
rod’s inherent or natural loop size and shape. 

o The second is a vital part of the rod’s reliability, supporting the tip as it 
straightens. The second section has an important role in developing line 
speed as well as dictating loop size and shape. If the second is weak, the 
rod can collapse when under an excessive load. 
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The third is the rod’s strength or power. The third flexes from the leverage 
of the tip and second while being driven by the butt section. Like the 
second section, the third must be strong enough to support the sections 
above (the tip and the second). If the third is weak, less power or energy 
will develop during the loading move. If the third lacks the ability to support 
the upper sections, the rod can collapse when under an excessive load. 

o The rod butt is the soul of the rod action. It gives the rod its feel and 
personality. The butt dictates the pace the rod loads and unloads. As the 
rod butt becomes stiffer, the upper sections travel a shorter distance 
during the loading move. As the rod action becomes faster, the natural rod 
loading stroke length shortens. Likewise, the ideal head length will 
naturally shorten. Respectively, as the rod butt flexes greater, the natural 
rod loading lengthens and the preferred line length extends (see page 15). 

Always consider the rod’s size and length. Each line size has a realistic range 
for a given task. Rustling buffalo with bailer twine may not work out, so stay 
within the rod’s scope. When the rod length increases, it generally will handle a 
longer head. In two-handed rods, lengths can vary four or more feet. To utilize 
the longer rod length effectively, lengthen the head for a better match. 

The rod action is how it naturally loads and unloads during the cast. Rod action 
is not an indicator of the rod’s strength or power. A slow action rod can be very 
powerful by having a greater wall thickness or by having a slow taper with a 
high modulus for a snappy recovery. 

It is beneficial to match the line's shape and weight with the rod’s action so that 
one enhances the other. When designing the head, factor in the rod action. 
The rod will have an inherent or natural cycle time as it loads and unloads. The 
faster the rod action, the quicker it will load and unload and, accordingly, the 
shorter the head becomes. A caster can lengthen or shorten his or her 
personal casting stroke; however, these changes begin from the rod’s natural 
loading cycle time. Matching the rod action with the head length will make a 
smoother and more pleasant casting outfit. 

Adding mass or weight to the fly line is a way to gain further distance or to slow 
the rod’s action. There is a limit to increasing weight At some point, the rod will 
collapse from the strain. Rods with stronger hoop strength (greater wall 
thickness or stronger hoop design) will withstand greater extreme loads. As the 
head’s grain weight increases, the pace the rod loads and unloads slows, 
reducing the final line speed. When designing a line, consider the relationship 
between the line’s weight and the line speed developed and how each (greater 
mass or more line speed) can best solve the fishing situation. Judge whether 
the line’s performance needs more line speed (decrease mass and speed up 
the rod tip turnover) or greater thrust (increase mass and slow and lengthen 
the rod tip turnover). For example, a floating shooting head performs well with 
an elevated line speed. Inversely, a heavy sinking tip with a bulky fly will 
respond best from a slow, deliberate thrust and lengthen rod turnover. 
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Leaders: 

The leader is the translucent link connecting the fly to the line. Leery trout in 
spring creeks or toothy critters in saltwater have different demands to the 
leader design. Its construction make-up adapts to the use and conditions. The 
leader’s shape dictates how it unrolls, influencing the fly's presentation. Its 
length varies with how leery the fish are or the presentation used. Three 
factors influence how a leader presents the fly: length, diameter and stiffness. 



Leaders with slower tapers and longer tippets create slack 
and provide better drag-free drifts 


Leaders with faster tapers and shorter tippets turnover faster 
and are best for bulky flies and windy conditions 

Components of a leader: 

Butt section: Transfers energy forward to the fly. The butt section length, as a 
proportion to the overall leader length, will influence the energy flow. In a 
ratio, the longer the butt section, the more energy is delivered to the fly. The 
larger the butt diameter becomes, the greater the amount of energy is 
carried forward. As a guide, make the leader butt diameter 60% to 75% of 
the line tip (a line tip of .040 will have a leader butt of .024 to .030). 

Taper: dictates the pace the leader straightens and the amount of energy to 
the fly. Often referred to as a ratio, a common leader is a 60-20-20 
proportion (60% butt, 20% tapering mid-section, 20% tippet), 
o General use for trout: 60-20-20 ratio, 7 'A to 9 feet in length, 
o Air resistant or bulky flies: 70-20-10 ratio, 6 to 7'A feet, 
o Two-handed spey: 60-25-15,12 to 14 feet. 

o In windy situations, shorten the tippet length and shorten the taper. 

Tippet: length affects the presentation; the longer the tippet, the greater the 
slack waves created and the longer the drag-free drift. A dry fly is best with a 
long tippet, while a surface popper is better suited with a short tippet. Fish 
with a sharp bite or abrasive mouths (pike, barracuda, tarpon) require a 
shock tippet to reduce breakage. 

Tippet size: the diameter or breaking strength is influenced by the size of the 
fly and the stealth of presentation. 

Stiffness: affects the presentation. Soft, flexible leaders are best for drag-free 
drifts. Stiff leaders are best for weighted or bulky flies and windy conditions. 

Material makeup: single or braided monofilaments have different stiffness. 
Braided leaders are softer and more flexible. Braided leaders, with a large 
diameter, transfer more energy forward to the tippet and fly. 

The leader is an extension of the fly line design. The leader design will 

enhance the fly presentation, just as a fly line design influences the cast. 
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Poly-coated leaders: 

Poly-coated leaders are a new dimension to how a leader can present the fly. 
They come in several core strengths for various game fish. Superior to 
standard nylon leaders, coated leaders have more weight in a tapered profile, 
creating a smooth unroll that always straightens. Poly-leaders will improve 
accuracy, carry a bulky or weighted fly better and have superior performance 
in windy conditions. The outer coating comes in various densities, from floating 
to fast sinking. A strong, small diameter mono core with a dense outer coating 
makes for a lightweight leader that is easy to cast; important as the sink rate 
increases. Leaders (or tips) of extreme high density with less weight will cast 
easier. The key to a good sinking leader (or tip) is to be light as a feather to 
cast, yet sink like a rock. 



■ ; | M | 

sink rate 



length 

- grain wt. 



Floating 


5* 

- 15 gr 

10’ 

- 40 gr. 

14’ 

- 55 gr. 

Hover 


5* 

- 15 gr. 

10' 

- 35 gr. 

14' 

- 65 gr. 

Intermediate 

1.5 ips 

5' 

- 15 gr. 

10' 

- 35 gr. 

14' 

- 65 gr. 

Slow Sink 

2.6 ips 

5' 

- 15 gr. 

10' 

- 40 gr. 

14’ 

- 75 gr. 

Fast Sink 

3.9 ips 

5' 

-25 gr. 

10* 

- 40 gr. 

14’ 

- 75 gr. 

Super Fast 

4.9 ips 

5' 

- 30 gr. 

lO' 

- 60 gr. 

14’ 

- 85 gr. 

Ex. Super Fast 

6.1 ips 

5’ 

- 65 gr. 

10' 

- 95 ar. 

14' 

- 115 gr. 

Rio Spey VersiL 


Floating 




10’ 

- 35 gr. 

15’ 

- 55 gr. 

Intermediate 

1.5 ips 



10* 

- 51 gr. 

15’ 

- 79 gr. 

Slow Sink 

2.6 ips 



10’ 

- 64 gr. 

15’ 

- 95 gr. 

Fast Sink 

3.9 ips 



10’ 

- 67 gr. 

15' 

- 102 gr. 

Super Fast 

5.6 ips 



10’ 

- 78 gr. 

15’ 

- 138 gr 

Ex. Super Fast 




10’ 

- 117 gr. 

15’ 

- 180 gr. 


Poly-coated leaders are tapered and require only a tippet. In contrast, sinking 
tips have a near level profile, requiring a short leader. When using a poly¬ 
leader with a bulky or weighted fly, trim the tip back to a larger tip diameter. 
Strip off a few inches of coating at the tip, re-exposing the mono core and 
attach the new tippet. This adjustment will provide more energy to carry the fly. 

Poly-coated leaders have a welded loop for an interchangeable connection. To 
use, splice a mating loop onto the fly line tip (see pages 35-47). If the leader 
hinges during casting, the fly line tip is too small in diameter and lacks size to 
carry ample energy to the leader. To adjust the fly line, trim the line tip back 
two feet, increasing its diameter and splice in a new loop. Make further 
adjustments in shorter increments to find the tip diameter that supports the 
coated leader. As a guide, in light single-handed lines (4-wt to 6-wt), trim back 
the tip 2 to 3 feet near a .038 to .044 tip diameter. With larger single-handed 
and two-handed lines trim the line back 4 to 6 feet near a .048 to .054 tip 
diameter. The larger the fly line diameter, greater the energy earned forward. 

Poly-coated leaders can provide added control to the fly presentation with 
sinking lines. A problem in fishing deep is snagging the bottom. To counter 
this, use a sinking line or tip with the density and weight that sinks to the 
needed depth. Loop on a poly-coated leader of a slightly lighter density. This 
way, the line will bump any submerged snag and the trailing fly riding slightly 
higher can pass by. 
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Fly line care: 

Good practice in fly line care will maintain the line’s performance for trouble- 
free use and extend its overall life. 

o Keep away from excessive heat such as leaving your fishing equipment in 
a hot car or garage over long periods of time. Heat will cause the polymer 
coating to prematurely release, or out-gas, the plasticizers and infused 
lubricants, rapidly aging the coating. 

o Avoid exposure to direct sunlight for extended periods. UV light will 
degrade the polymer. 

o Avoid contact with oil-based products; some chemical agents can harm 
(partially dissolve) the fly line coating such as suntan lotions, fuels and 
cleaning solutions. Be cautious with insect repellent containing DEET, a 
mosquito repellent base, as it will partially dissolve the fly line coating. 

During casting practice, avoid casting on pavement or gravel. When practicing 
casting on grass the line will become dirty quickly, requiring frequent cleaning. 
In addition, stretch the line often to remove twists that can come from 
extensive false casting. Always avoid casting without a leader. 

In freshwater rivers and lakes, sharp rock ledges and boulders can damage 
the coating. When fishing, avoid stepping on the line with studded wading 
boots. When landing a fish, avoid pinching the line between the spool and 
frame of the reel. 

When saltwater fishing, flush the fly line, reel and rod with fresh water at the 
end of each day to remove salt deposits. Take the time to inspect the fly line; 
saltwater flats with coral sand, coral edges or reefs can damage the coating. 
Be watchful during the day. Several saltwater game fish can have sharp teeth, 
sharp gill plates or abrasive skin, which can damage the leader and line. 

Maintain the rod and reel. The fly rod guides can wear, developing a sharp 
edge that can reduce distance and damage the coating. Keep the reel in good 
working order, free of sharp edges or excessive wear. Do not wind on the 
backing excessively tight, as the undue pressure can damage the spool. Do 
not use monofilament for backing line as its use can damage the reel spool. 

When transferring a fly line on or off a reel, avoid winding the line in a hand¬ 
over-hand fashion, which can cause a twist on each wrap. Always wind line on 
or off in a rotating turn, avoiding twisting the line (critical in monofilament 
shooting lines). If a new fly line is in a coil (not spooled), a line winder tool is a 
simple solution. If not available, pull the line free from the coil in a series of 
spirals (4 turns) to the right, then an equal number to the left (4 turns). In this 
way as the line uncoils, the line twists to the right then counter-twists to the left, 
straightening as it unravels. When the line is unraveled, stretch the line from 
back to the tip several times to assure all twists are removed prior to installing 
onto the reel. 
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"The color in a fly line is more important to the fisherman than to the fish. ” 

Joe Brooks 

Cleaning your line will improve floatation, reduce friction through the rod 
guides, and reduce tangling. A build up of dirt and grime naturally occurs from 
normal use, accumulating on the portion of line most used. An indicator when 
a cleaning is needed is if the floating line's tip portion sinks slightly, no longer 
floating high. 

Cleaning the line: 

o Mix a few drops of mild dish soap (non-detergent if possible) with warm 
water into the sink. 

o Strip the line from the reel into the water and allow the line to soak for 
several minutes. 

o Wipe with a clean cotton towel. When drying, start from the backing splice 
and pull the line through the cloth, ending at the tip. In this way, the line is 
stretched; any twists in the line are removed. Repeat if the line is damp or 
if any twists remain in the line. 

o Rinse the line with warm water to remove any soap residue and towel dry. 
Any soap remaining on the line can reduce surface tension between the 
line and water surface, causing the line to rest lower. 

o Once the line is dry, a line dressing can be applied, if desired. Silicone 
based conditioners can cause dirt to collect onto the line, requiring more 
frequent cleaning. When using a dressing, use a product recommended 
by a fly line manufacturer or a specialized product labeled as a fly line 
cleaner and conditioner. Some automotive or industrial silicone based 
conditioners for plastics can have chemicals or esters that may harm the 
fly line coating. 

Some fly line manufacturers make a cleaning pad; one side is an abrasive, the 
other is soft foam to apply the dressing. The abrasive pad is effective without 
the soap and water treatment. Several pulls though the pad may be needed. 
Always start the cleaning stroke at the back of the line, drawing to the tip. 
Stretching the line during cleaning will remove any line twists that naturally 
occur from normal use. 

Clean and dry the fly line and backing before storing, avoiding decay due to 
moisture problems. Mold and mildew can damage the Dacron backing 
strength. 

Monofilament type shooting lines can become curled (take a set) if allowed to 
dry on a reel. Pull the head and mono shooting line from the reel and allow to 
dry. Prior to winding back up, give the line a stretch to remove any twists 
(pulling from back to front). Drying and stretching mono shooting lines will 
greatly extend trouble-free use. 
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Original concepts: 


— — :r=Z3>--- 

The Triangle Taper 

In 1982, Lee Wulff conceived the Triangle Taper fly line design. Lee, noting the 
effective presentation of tapered leaders, created a fly line with a triangle 
shaped body for maximum efficiency. Lee believed as the loop unrolls, the line 
body should then progressively become lighter, thereby maintaining a smooth 
cast. The Triangle Taper continues to prove to be exceptional for Roll casts. 
As well, the line’s long tapered body has a super smooth unroll, perfect for 
delicate presentations with the lightest tippets. The line body at 40 feet with a 
short back taper and a light running line makes for a great combination for 
distance casts. 

The Triangle Taper originally came in two sizes, the 4-5 Light and 6-7 Medium. 
The dual line rating came due to the line body’s 40-foot length. At the time, 
most weight forward fly lines had 30-foot heads. The 4-5 Light was equivalent 
to a 4-weight at 30 feet out and a 5-weight at 40 feet out. By the late 1980’s the 
Triangle Taper design popularity grew, expanding into a series of lines for 
saltwater, bass and spey. Since then, several manufactures and brands have 
used the Triangle Taper concept as a baseline for design. 


3 > ~ 

The “Kite Line" 

Around 1985, Jim Green and Bob Strobel originated the “Kite Line”. The “Kite 
Line” developed as a floating version of the popular winter sink-tip lines of that 
time (the sink-tip version later became the Skagit line). The head profile, about 
36 feet, has a large diameter body with a light, small diameter, front taper. This 
head configuration creates a kite effect during flight to extend loft. To explain 
the kite effect, the mass of the line body acts as the sail, while the light front 
taper trails in flight like the tail of a kite. This design allows the body to be 
dominant with the front taper trailing during flight, extending loft by slowing the 
pace of the unrolling loop. When the energy dissipates, the body becomes less 
dominate and the light front taper unfurls. 

- (— ( 

Deer Creek Guide Company Fly Line 

In 1986, Mike Kinney designed the Deer Creek Guide Company fly line. This 
handmade sink-tip fly line available in several line weights for both single and 
double-handed rods. This line came in two tip lengths: 10 feet and 20 feet. 
This sink-tip is smooth casting by design. The tip material, Hi-Speed Hi-D, is 
one line weight lighter than the floating body, providing a silky presentation. 
This line’s effectiveness and durability made it a hallmark for Pacific Northwest 
steelhead anglers for many years and set a benchmark for modern sink-tip 
lines that followed. 
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Sample fly line patterns: 

The following sample line configurations are made from segments of 
commonly found fly lines. The drawings below list the fly line type of each 
section and its diameter and weight. Use these samples as a baseline and 
adjust to your personal “feel” or to the fishing situation. Discovery is limited by 
the willingness to explore, challenge set designs and seek out your own. 

Trout - river fishing: rod 9' 5 wt. 

Accurate and soft presentations for most fishing situations 
WF 5 F: .048 .052 



16' 5 wt. 76 gr. 26'6 wt. 151 gr. 148 gr. @30' 

227 gr. @ 42' 

Trout - lake fishing: rod 9‘ 6 wt. 

Delicate presentations with increased distance 

WF 6 F: .052 .056 .052 



14' 6 wt. 67 gr. 20'7 wt. 138 gr, 16'6wt. 90 gr. 

166 gr. @30' 298 gr. @ 50’ 

Steelhead, winter sink-tip: rod 10' 9 wt 

My "Bob York Special", a very effective sink-tip devised for single-handed spey 
casting techniques in the late 1970's. Originally a one-piece line; consider adding 
a loop connection for an interchangeable loop system. 

WF 9 S/F: .070 



10’tip type 8 160 gr. 16’10 wt. 173 gr. 333 gr. @ 26’ 
Spey, f loating*head: rod 13' 6" 8 wt. 

General use - all situations and casts; use mono or light shooting line 
ST 8 F - spey: .060 .064 .076 



14' 8 wt. 82 gr. 10' 9 wt. 97 gr. 26’ 11 wt. 341 gr. 

520 gr. @ 50 564 gr. @ 56’ 

Spey, winter sink-tip: rod 14' 9 wt. 

Inter-changeable loop system, use a body length that fits the situation. A common 
winter sink-tip line that later transformed to the “Skagit" line - the original winter 
sink-tips had floating bodies of 18’ to 20’, well suited for tight fishing situations. 

ST 9 S/F - spey: .090 



10’to 20’80 gr. to 300 gr. tip 24’13 wt. saltwater 427 gr. @ 24’body 
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LINE WEIGHT CUT CHART 

PVC Floating lines (DT or WF) 

Listed diameters and weights can vary slightly 



| Density factors:lnt.=1.36 - type 3=2.9 - type 6=3.4 - Dia:(factor)x gr= 

sink gr 

Line Wt. 

Grain / Gram 

Body Dia. 

Grain / Ft. 

Body Dia. 

Gram / m 

Single-hand 

Line std. 

Inch +/-.002 

+/-.4 

mm +/-.05 

+/-.09 

i 

60 / 3.9 

.034 

2.5 

.86 

.53 

2 

80 / 5.2 

.036 

2.8 

.91 

.59 



.038 

3.3 

.96 

.70 

3 

100 / 6.5 

.039 

3.5 

.99 

.74 



.040 

3.7 

1.02 

79 



.042 

4 

1.07 

.85 

4 

120 / 7.8 

.043 

4.2 

1.09 

.89 



.044 

4.4 

1.12 

.94 



.046 

4.6 

1.17 

.96 

5 

140 / 9.1 

.048 

4.9 

1.22 

.98 



.050 

5.2 

1.27 

1.11 

6 

160 / 10.4 

.052 

5.8 

1.32 

1.23 



054 

6.3 

1.37 

1.34 

7 

185 / 12.0 

.056 

6.9 

1.42 

1.47 



.058 

7.4 

1.47 

1.57 

8 

210 / 13.6 

.060 

8.0 

1.52 

1.70 



.062 

8.8 

1.57 

1.87 

9 

240 / 15.55 

.064 

9.7 

1.63 

2.06 



.066 

10.0 

1.68 

2.13 



.068 

10.4 

1.73 

2.21 

10 

280 / 18.15 

.070 

10.8 

1.78 

2.30 



.072 

11.6 

1.83 

2.47 



.074 

12.4 

1.88 

2.64 

11 

330 / 21.4 

.076 

13.1 

1.93 

2.79 



.078 

13.7 

1.98 

2.91 



.080 

14.4 

2.03 

3.06 

12 

380 / 24.6 

.082 

15.0 

2.08 

3.19 



.084 

15.7 

2.13 

3.34 



.086 

16.4 

2.18 

3.49 



.088 

17.1 

2.24 

3.64 

13 

450 / 29.2 

.090 

17.8 

2.29 

3.78 



.092 

19.2 

2.34 

4.08 



.094 

21.6 

2.39 

4.59 

14 

500 / 32.4 

.096 

22.0 

2.44 

4.68 



.098 

22.7 

2.49 

4.83 

15 

550 / 35.6 

.100 

23.5 

2.54 

5.00 



.105 

26 

2.67 

5.53 



.108 

28.8 

2.74 

6.12 



.112 

30.6 

2.84 

6.51 
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m LINE BUILDING 


Calculating the head weight: 

Draw out the head design. Label the diameters and lengths of each line 
section. Making the line drawing to a comparative proportional scale will give a 
relative view of how the head is shaped and how it will perform. 

The Cut Chart lists diameters and weight factors in two columns: 

Inch - grains per foot and millimeters - grams per meter. 


To calculate the taper weight with the Cut Chart: 
o Determine the mean diameter: 

(large diameter - small diameter) / 2 + small diameter = mean diameter 

o Determine the taper weight 

(mean diameter grain weight) x (taper length) = taper weight 


To calculate the body weight with the Cut Chart: 
(body dia. grain weight) x (body length) = body weight 


AFFTA 

Single-Handed Line Weight Standard 



Line wt. 

Grains/30’ 

Range 


Line wt. 

Grams/30’ 

Range 


60 

54 - 66 



3.9 

3.5 - 4.3 


80 

74 - 86 



5.2 

4.8 - 5.6 


100 

94 - 106 



6.5 

6.1 -6.9 

mm 

120 

114 - 126 



7.8 

7.4 - 8.2 

5 

140 

134-146 


5 

9.1 

8.7 - 9.5 

6 

160 

152 - 168 


6 

10.4 

9.9 - 10.9 

7 

185 

177-193 


7 

12 

11.5 - 12.5 

8 

210 

202 - 218 


8 

13.6 

13.1 - 14.1 

9 

240 

230 - 250 



15.55 

14.9 - 16.2 

10 

280 

270 - 290 



18.15 

17.5 - 18.8 

11 

330 

318 - 342 



21.4 

20.6 - 22.2 

K9 

380 

368 - 392 



24.6 

23.8 - 25.4 

m 1 

450 

435 - 465 



29.2 

28.2 - 30.2 

mm 

500 

485 - 515 


14 

32.4 

31.1 - 33.7 

■ 9 

550 

535 - 565 


15 

35.6 

34.3 - 36.9 


Note: Due to the differences in single and two-handed equipment, separate line 
scale standards are used. Two-handed has four line categories of head lengths. 


AFFTA Two-Handed Line Weight Standard Range:-.965 / +1.036 


Line wt. 
Weigh point 

Grains/Grams 

Shooting hd. 
under 50' 

40' 

Short belly 
50' to 60' 

55' 

Mid belly 
60' to 70' 
65' 

Long belly 
over 70' 

80' 

5 

210 / 13.6 

380 / 24.6 

420 / 27.2 

560 / 36.3 

6 

250 / 16.2 

420 / 27.3 

460 / 29.9 

600 / 39.0 

7 

300 / 19.5 

470 / 30.5 

510 / 33.1 

650 / 42.2 

8 

360 / 23.4 

530 / 34.4 

570 / 37.0 

710 / 46.1 

9 

430 / 27.9 

600 / 39.0 

640 / 41.6 

780 / 50.6 

10 

510 / 33.1 

680 / 44.2 

720 / 46.8 

860 / 55.8 

11 

600 / 39.0 

770 / 50.0 

810 / 52.6 

950 / 61.7 

12 

700 / 45.5 

870 / 56.5 

910 / 59.1 

1050/ 68.2 


Non-standard 
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Standard fly line configurations: 

Use the charts below as a reference to develop custom lines. Listed are 
common fly lines with a simple design. Each fly line brand can have a slight 
variation to be unique. Collect product catalogs from each line manufacturer to 
get more information on each line. These catalogs are a resource for ideas on 
taper design as well as where to find line taper sections for custom made lines. 


Weight Forward - floating - standard taper - single-handed 
linewt. tipdia. front taper body len./dia. back taper 

head len. 

running line 

2 

.033 

5.0' 

23' - 

ESI 

4.0' 

32' 

58' - .034 

3 

.034 

5.5' 

24' - 

El 

4.5' 

34' 

56' - .034 

4 

.036 

6.0’ 

25' - 

.043 

5.0' 

36' 

54' - .035 

5 

.036 

6.5' 

26' - 

.048 

5.5' 

38' 

52' - .035 

6 

.037 

7.0' 

27' - 

.052 

6.0' 

40' 

50' - .036 

7 

.038 

7.5' 

28' - 

.056 

6.5' 

42' 

48' - .038 

8 

.039 

8.0' 

29' - 

.060 

7.0' 

44’ 

46' - .039 

9 

.040 

8.5' 

30' - 

.064 

7.5' 

46' 

44' - .040 


Weight Forward - floating - quiet taper (spring creek) - single-handed 


wt. 

tip dia. 

front taper 

body len./dia. 

back taper 

head len. 

running line 

2 

.032 

7.5' 

16.5' - .038 

4.0' 

28' 

62' - .034 

3 

.033 

8.0' 

17' - .040 

5.0' 

30' 

60' - .034 

4 

.034 

8.5' 

17.5' - .044 

6.0' 

32' 

58' - .035 

5 

.035 

9.0' 

18' - .050 

7.0' 

34' 

56' - .035 

6 

.036 

9.5' 

18.5' - .054 

8.0' 

36’ 

54' - .036 


Weight Forward - floating - bass bug taper - single-handed 
linewt. tipdia. front taper body len./dia. back taper 

head len. 

running line 

6 

.037 

5.0' 

25' - .052 

10' 

40' 

50' - .038 

7 

.038 

5.5' 

25.5'- .056 

10' 

41' 

49' - .040 

8 

.039 

6.0' 

26' - .060 

10' 

42’ 

48' - .042 

9 

.040 

6.5' 

26.5'- .064 

10' 

43' 

47' - .042 

10 

.041 

7.0' 

27' - .070 

10' 

44' 

46' - .044 


Weight Forward - floating - standard spey taper - 
linewt. tipdia. front taper body len./dia. 

two-handed 
back taper 

head len. 

running line 

6 

.040 

20' 

28' - .070 

4' 

52' 

78’ - .040 

7 

.040 

20' 

30' - .074 

4' 

54' 

76' - .040 

8 

.042 

22' 

30' - .080 

4' 

56' 

74' - .042 

9 

.044 

24' 

30' - .082 

4' 

58' 

72' - .045 

10 

.046 

24' 

32' - .087 

4' 

58’ 

70' - .048 

11 

.048 

25’ 

33' - .090 

4' 

60' 

68' - .048 
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Tools to have: 

Grain weight scale - it is necessary to have a grain scale to know the weight of 
the fly line sections. The grain scale is your compass that gives the line design 
an accurate direction. Grain to gram conversion: 15.432 grains per gram. 

Dial caliper - will measure the fly line diameter to .001 of an inch and is 
necessary in selecting the lines in the configured design. 

Loctite 414 - a super glue adhesive for vinyl that stays flexible when cured, 
provides a strong bond and is very durable (a must have). 

Aqua Seal and Cotol-240 - a very durable urethane adhesive. Cotol-240 is the 
accelerator/thinner and will form a thin coat over the splice and accelerate the 
cure time from 24 hours to 5-10 minutes. 

A small barrel 1 cc syringe - the small syringe will dispense Cotol-240, giving 
accurate control of thinning during mixing. 

The lid from a 3M electrical tape container - the container lid is perfect for 
mixing Aqua Seal. The cured Aqua Seal will come free with ease, so the lid will 
last for some time (a handy item). 

Locking hemostat - needed to grip the line core or mono pulling line and more. 
Have one or two pair on hand. 

Single strand floss with bobbin - used to bind splices together. The floss will 
lay flat for a low profile. 

Parallel closing pliers - very handy to grip the core or contour the coating at the 
splice. 

Locking pliers - helpful in holding the needle in a needle splice. 

Knife - a sharp knife with straight and serrated blades is useful. 

Needle - a (size 5) ballpoint needle will track the core center the best. A sharp 
point needle is handy for probing the core center or fraying the core end. A 
beading needle (size 5) will also substitute. 

Piano wire (.010 ) - handy as a pull string in a needle splice. 

Heat gun - a variable temperature heat gun, electric (110-v) or butane, with a 
small nozzle will work well for making welded joints. A temperature probe is 
helpful to preset heat gun temperature. 

A high temperature hair straightening iron (1” ceramic jaw) is a good substitute 
and works well on mono cores. 

Shrink tubing - clear tubing, 2:1 shrink rate, in sizes 1/16, 3/32 and 3/16 
Splice hook - will assist in making hollow core loops. 

Line crimp tool - a custom-made tool designed to align and compress line 
splices. This tool applies pressure to set the 414 adhesive in lap joints and 
loops. More about this tool on page 48. 
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Define the concept: 

The first step to designing a fly line is to define the parameters of the concept. 
Listed below are several points to consider. When reviewing these points, refer 
to the forward portion of this booklet (pages 5-17) for guidelines in configuring 
a design that will best suit the fly line's purpose. 

Points to consider: 

o Type of fishing (fresh or saltwater, single-handed or two-handed) 

■ Affects the line’s general make up and shape 

o Fishing situations and the surroundings 

■ Will influence the shape and length of the head profile 

o Type of casts (delicate presentations, extreme distance, spey) 

■ Dictates the head profile; the front taper, the body diameter, the head’s 
total weight and length 

o Style of casting 

■ A caster’s natural rhythm and unique casting style can be enhanced with a 
head profile that best suits his or her inherent stroke length 

o Size of fly (and if it is weighted), the fly’s bulkiness and the type of material 

■ Influences the energy needed at the leader; adjust the tip diameter and 
front taper to increase energy forward 

o Type of fly line: floating, full sinking or sink-tip 

■ Affects the line’s makeup, the head profile and the optimum weight 

o Style of fly line profile: shooting head, weight forward, long belly 

■ Each head length has its own benefits and problems, which can be 
manipulated by the mass and profile design 

o Type of running or shooting line 

■ Will influence on the fly line’s performance, dictating the head’s flight 
o Leader length and tippet size 

■ Will influence the head’s tip diameter and the front taper 

o Fly presentation: delicate, countering wind, curved or slack-line casts 

■ Influences the tip diameter, the front taper and the body proportion 

o Rod's length and action 

■ Will influence the weight and length of the head profile 
o Rod's “optimum line weight” 

■ A baseline weight to calculate the new line profile size - Knowing the line’s 
head weight and length best suiting the rod will simplify the design 
process. For a new rod or if the rod’s “optimum line weight' is unknown, 
then it needs to be determined. Follow the next steps on the page 29. 
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“A great idea can come from a series of failures. 


Jim Green 


Find the true line weight and establish a weigh point: 

This is where the rod action, the fly line, and your casting style all harmonize to 
create the “sweet spot” feel. For each caster, this is a personal preference for 
each rod. This can be slightly different from the noted manufacturer’s 
recommended line size. The length and shape of a head can vary the line’s 
optimum weight or “sweet spot’ as the design finalizes. 

To find the “sweet spot' try a line with a similar basic design. If this is not 
possible, use a double taper (DT) line and extend it out to the model head 
length, then false cast. Change the DT line size and maintain the model head 
length to search for the perfect weight of line. When the ideal line length and 
weight is found (by personal “feel”), make a note of these line specifications. 
The noted weight will become the rod’s “optimum line weight” which will be a 
reference point to configure new line concepts. With experience, finding the 
"sweet spot” will become instinctive and will be your personal impression of a 
rod and line. 

Designing a floating head: 

o Configure the head shape to suit the defined task and fit the rod (page 28). 
Draw the line design to a relative proportional scale and label the 
diameters, lengths, and weights of each section (see sample line below). 
With experience, this will give a visual description of how the line will 
perform. 

o Use the Cut Chart (page 24) to calculate the head's grain weight. Adjust 
the tapers, head length, and body diameter to match the rod’s optimum 
line weight. Then alter the design to suit your personal feel. 

.040 - .060 .060 .030 


) 


10ft 

52 gr. 

/ 

20 ft 

160 gr. 

5ft 

22 gr. total 234 gr. at 35 ft 

front taper 

body 

back taper 

.060- 040/ 2+ 040= .050 

.060 = 8 gr. / ft 

.060 -.030 / 2 +.030 = .045 

.050 = 5.2 gr. / ft 

8 gr. x 20 ft = 160 gr. 

.045 = 4.3 gr. /ft 

5.2 gr. x 10 ft = 52 gr. 


4.3 gr. x 5 ft = 22 gr 


o Cut fly line sections to the charted design. Make a point to cut the 
segments within the head slightly long and over weight allowing for later 
adjustments when fine tuning. It is much easier to trim line off than to add 
line to the head if adjustments are needed. 

o Splice sections together and allow the bonders to cure. Cast and fine tune 
with personal “feel” by trimming or adding to the head. 
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Density: 

The fly line’s density determines how high it will float to how quickly it sinks. 
Density is a mass to volume ratio relative to water (the line’s specific gravity). If 
the line’s weight to volume ratio is equal to water, its density, or specific gravity, 
will be 1.0 or neutral. For an equivalent weight, as the line density increases, 
its diameter decreases; consequently, its volume reduces. The smaller the 
volume or displacement becomes, the faster the line sinks. An example of line 
diameter and density; a 10-wt floating line body is near .070 in diameter; 
whereas a 10-wt type 6 (sink rate of 6”/second) is about half the size, at .036. 

sink 


© 

An example of density/weight relationship lets compare a 10-wt and a 5-wt 
floating line at 30 feet. The 10-wt line weighs 280 grains; the 5-wt line weighs 
140 grains. The 10-wt is twice the weight of the 5-wt, however because of the 
density, both float equally. The density regulates how high a line will float or 
how fast it will sink. The 10-wt, with twice the mass of the 5-wt, handles larger 
flies more easily, will attain further distances and will require more effort to 
cast. 

Density, by its nature, will alter how a line will “feel” when cast (a sinking line as 
compared to a floating line). When a fly line becomes denser, its ability to 
transfer energy improves, becoming more responsive. This is the “feel" one 
has when casting a standard weight forward sinking line, verses a comparable 
floating line. Therefore, the greater the density becomes without changing the 
mass, the more awkward (to a degree) the line becomes to cast. 

In sinking lines, increasing the coating diameter will increase the sinking depth. 
Since the line's core is near a neutral density, as the outer coating becomes 
larger, there is proportionally a greater amount of high-density material. 
Consequently, the increase of diameter increases the weight. The greater the 
weight-per-foot becomes, the more awkward a sinking line is to cast. 




Increasing a sinking tip’s weight will counter the effects flowing water places on 
a submerged line. Increasing the tip’s weight also adds imbalance to the 
overall line, causing it to be more awkward to cast. This is a trade-off between 
the size of tip verses the ease of casting. The tip's weight-per-foot affects the 
sinking depth, but to a lesser degree of the tip’s density. Always think of the 
sink-tip density as the rate of sink, while the tip’s weight is its power to do work. 
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Selecting the right sinking line: 

When fishing, always consider a sinking tip as a tool to present a fly at a 
desired depth. To select the best sinking tip for the situation, first, pick the 
density to sink the fly to the required depth. Next, adjust the sinking tip’s weight 
to handle the size and weight of the fly. Use a larger (greater weight-per-foot) 
sinking tip for large flies made with rabbit, marabou, or ostrich. These flies, 
when submerged, are reluctant to lift free from the water. Adding additional 
mass (weight) to the sinking tip will increase energy to the leader, ensuring the 
fly is presented well. Finally, consider increasing the sinking tip’s weight to 
counter fast current flows. Additional weight will resist the force of the water 
flow; however, the sinking tip’s diameter can affect the depth attained. By 
increasing weight, the diameter increases, thereby increasing the surface area 
for current flow to push against, creating lift, causing the sinking tip to rise. 


The fishing situation will sway the sink-tip selection. By extending the tip’s 
length, the fly will maintain its depth for a greater part of the swing (i.e. fishing a 
smooth tail-out). By shortening the tip’s length and increasing the density and 
weight, it will descend faster and deeper (i.e. fishing fast pocket water with a 
short tip). Always consider the water type (contour and structure) and speed of 
the flow along with the water depth; all three variables affect the tip selection. 

The fishing method can also influence the sink-tip selection and use. Short 
body heads (20’ to 30’ floating body) are well suited for sinking tips of all 
lengths, and of extreme densities and weights. Short-bodied heads allow more 
control of movement and energy development within a cast. They are very 
effective in confined fishing situations or overhanging trees. Long-bodied 
heads (40’ to 50’) for tips will not perform well with extreme sinking tips (use 
tips under 15’ and 200 grains). Like long-belly floating fly lines, more space is 
needed to form the cast. Long-bodied sink-tips can have limited application. 



Some situations call for sinking tips 20’ or longer to maintain an effective depth 
during the swing. For long sinking tips (15’ and longer) consider a two-piece 
sinking tip constructed of two densities for a better unrolling line. A two-piece 
tip has a higher density material near the floating body to drive the remaining 
lower density material. A change of density will work like a taper to propel the 
unrolling loop. The higher density naturally will transfer more energy forward to 
the lower density. The high-density material will tend to have a greater weight- 
per-foot, for more drive to carry the following tip section. Depending on the 
depth needed, use a ratio of 1/3 to 1/2 of high-density (length) to a low-density 
material (length) when constructing a two-piece tip. 
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Sinking lines: 


Standard AFFTA Sinking Lines 


Sink rate in/sec. 

Intermediate 

1.25-2.0 

Standard (AFFTA) sink lines have a similar 

Type 1 

1.6-2.5 

weight-per-foot as floating lines; all are weighed at 30'. 

Type II 

1.8-3.25 

Sink lines have a smaller diameter, varying in size 

Type III 

2.5 - 3.75 

by their density, line weight and designed profile. 

Type IV 

4.0 -5.5 

Sink rates will vary from each weight size. Larger line 

Type VI 

5.0-7.0 

sizes have more coating, in turn, have faster sink rates. 


Bulk sinking line stock is available in various densities and weights. The chart 
below lists manufacturer's sink rate (inches-per-second), the weight-per-foot 
and line diameter. The sink rate (density) will determine the pace the line will 
descend. The weight-per-foot will affect the ease it casts, the size of fly it will 
carry and the sink depth in flowing water. The line’s diameter is a ratio between 
the rate of sink and the weight-per-foot along with the polymer makeup and 
core size. A smaller diameter resists less, descending to a greater depth in 
flowing water. Use these factors (sink rate, weight-per-foot and diameter) to 
select the most suitable material for the situation. See density on page 30. 


Specialized Sinking Lines 


Sink rate in./sec. (ips) 

M 'i iltiW 


Diameter 

Airflo Custom Cut Tips 




CCT 20-200 

7.5 ips 

10 

2.13 

.037 

CCT 20-330 

9.5 ips 

16.5 

3.51 

.042 

CCT 20-470 

11.5 ips 

23.5 

4.99 

.046 

Rio 





T- 8 

7 ips 

8 

1.7 

.031 

T- 11 

8 ips 

11 

2.34 

.036 

T- 14 

9 ips 

14 

2.98 

.041 

T- 17 

10 ips 

17 

3.61 

.044 

SA - 3M Deep Water Express 




400 

7 ips 

15 

3.19 

.048 

550 

8 ips 

21 

4.46 

.052 

700 

9 ips 

28 

5.95 

.056 

850 

10 ips 

33 

7.01 

.060 

Express 14 

7.7 ips 

14 

2.98 

.041 


Sink-tips: 

The mass profile regulates the flow of energy to providing a smooth casting 
line. In contrast, sink-tips, by their nature, tend have an irregular mass profile. 
A sinking tip section, selected for the sink depth required (density and weight), 
can have a disproportionate amount of mass in relation to the floating body. 
This imbalance of mass and density makes the fly line awkward to cast. 

As a guideline, select the line’s floating body section with an equivalent or 
slightly greater weight-per-foot than the sinking tip' Consider the sinking line’s 
density as well. In extreme situations with high-density sinking tips, the weight 
can exceed 20 grains-per-foot In these instances, the floating body weight- 
per-foot can be 80% (near a maximum ratio) of the heavier sinking tip weight- 
per-foot. Ultimately, the fly rod’s size, length and action will dictate the limitations to 
how extreme the sinking tip can become. 
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Designing a sink-tip head: 

o The first step in designing a sink-tip is to define the tip sizes (density, 
length and weight) that will be used. Choose the rate of sink (density) and 
tip length needed for the depth and type of presentation. Adjust the tip’s 
weight to suit the size of fly and to help counter water flow speed. The tip’s 
density, length, and weight-per-foot combined will dictate the shape and 
size of the floating body section. In addition, the rod will have limitations to 
the length and weight of the combined sinking tip and floating body. 

o Next, find the rod’s “optimum line weight’ (page 29). If you are starting with 
a new rod, use a floating head of a similar length to the overall sink tip 
(within a few feet). A line with a longer belly will respond differently with the 
rod and can give an improper desired weight. 

o Add 50 to 100 grains to the “optimum line weight’. Use your personal 
“feel" to pinpoint the amount. This will become the “optimum sink-tip 
weight’. The additional 50 to 100 grains of weight will increase rod loading 
and slow the rod’s action. This will develop casts with greater thrust and 
slower tempo, assisting in casting (chucking) heavy sinking tips with their 
inherent imbalance of mass. 

o Fishing tactics will require sinking tips of different densities, weights and 
lengths. To calculate the floating body section, select the overall heaviest 
sinking tip that will be most frequently used (heavier, seldom used tips will 
fall into the extreme tip category). Subtract the tip's weight from the 
“optimum sink-tip weight” to find the floating body’s weight. 

o Use the Cut Chart (page 24) with the calculated body weight (from above) 
and configure the body length. With discretion, increase or decrease the 
line diameter to change the body length and configure a design that best 
suits the situation. This is a design compromise between the sinking tip 
weight-per-foot and the floating body's length. As a rule, select a body with 
a grain weight-per-Toot equal to the sinking tip to assure a smooth cast. 



12'tip - 168 gr. 24'floating body - 362 gr. = 530 gr. head 

Optimum floating head weight = 450 gr. @ 44' add 80 gr. = 530 gr. for a sink-tip head 
tip: body and tip total weight = 530 gr. 

12' x 14 gr. / * = 168 gr. 530 gr. - 168 gr. (tip) = 362 gr. body weight 

.082 = 15 gr. (Cut Chart) 

362 gr. /15 gr. = 24' body length 

o Cut and splice, adding loops to the tips and head, if needed. Attach the 
running line. 

o Cast and fine tune by trimming or adding to the body. 
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"If it works, change it. It is not right until it is proven wrong. ” Jim Green 

IV LINE SPLICING: 

Getting to the core: 

Some line splices require stripping the fly line coating to expose the core. 

The solvent method: 

1) Soak the line in acetone or MEK (fingernail polish remover) for one minute 
or until the coating becomes soft. 

2) To remove, pinch with the fingernails to strip the softened coating free. 

Avoid soaking the fly line too long in the solvent. The core will wick the solvent 

dissolving the bond between the coating and core. 

The mono method: 

1) Use 12 lb. mono, about a foot long. 

2) Fold the mono in half to form a loop. Bring the tag ends around and 
through the loop to form a snare. 

3) Place the snare around the fly line and cinch the loop tight. The mono will 
cut through the coating and tighten onto the core. 

4) Grip the line and mono firmly and pull. The mono will come forward 
peeling the coating off. 



Wire stripper: 

An electrical automatic wire stripper can be a simple way to remove the 
coating. However, be careful not to damage the core. 

Splices: 

Several line splices are included in this booklet; each has its own practical use. 
The choice of splice is personal preference. Ultimately, the splice should be 
smooth, strong, flexible, durable, and simple to make. 

Listed in this booklet are several types of line-to-line and loop connection 
splices. I came about the Double Nail Knot Splice and Mono Core Loop in the 
early 1980’s (pages 36-37). Both have proven to be very strong and 
dependable. In the mid 1990's I came up with the Lap Splice and Folded Loop, 
both faster and easier splices (pages 38-39). They are relatively simple to 
make, very strong and dependable. Listed on page 35 is a variation of the 
Needle Splice (a classic splice). Use the following splices as a guide and 
modify the process to your preference. The splices listed are a good choice for 
many circumstances. Each splice has its strong points. 

Splices that are bonded or welded attain their tensile strength from the jointed 
contact area. For maximum strength in bonded joints, cut the contact surfaces 
flat on the mating sections. In welded joints, a complete fusion of the mating 
parts without overheating is critical. With experience, bonded and welded 
splices will become a mastered skill and the process will be instinctive. 
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Needle splice: 

The Needle Splice is also known as the Epoxy Splice. Use a flexible bonder 
such as Loctite 414 or Aqua Seal, rather than a hard epoxy for a flexible joint. 
The Needle splice is smooth, compact and ideal for joining the line to a leader 
or shooting line. It does take time to make and can fail at the point the needle 
exits the core when under extreme stress. 

(°) ^ _ 


1) Strip the coating off one end, exposing T/i' of the core. Fray the final W of 
the core and trim half the fibers off, reducing the frayed core diameter. 



2) Insert a needle into the center of the coated core and then exit around V* 
in. A ballpoint needle will track the core’s hollow center the best. Lace a 
pull string through the needle’s eye and finish pulling the needle through 
the core, drawing the pull string partially through. The pull string needs to 
be fine and strong. Try Kevlar tying thread, 10-lb. mono, or fine piano wire 
(. 010 ). 

Note: Mike Kinney preps the lines as in Step 1. Skip the second part of Step 2. 
In Step 3, insert the frayed core tag into the needle eye and pull through the 
core as in Step 4. No pull string is used. 





3) 


Loop the frayed core tag through the loop of the pull string and cinch. 
Carefully pull the tag through the core. 


4) 



splice. Do not pause as the bonder will set quickly. Trim the tag and seal 
with glue. 


iT 
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Nylon/Mono core loop: 

A strong durable loop that will not bind too tightly or hinge when used. It does 
take time to make, but it will be compact with a low profile. 



1) Use solvent to soften the coating bond (page 34). Strip VA" of coating 
from the line end, then accordion 'A" coating up the core. The accordion 
coating will later cover the splice. 

2) Trim the 20-lb. mono reinforcement on a diagonal at the end and insert the 
pointed end into the hollow core for the full length of the exposed core. 

Note: inserting the mono into some fly line cores may be difficult. Some 
braided mono cores may not have a hollow core and some nylon cores may 
become bonded closed during processing. Explore for the core center with a 
needle prior to inserting the mono. In addition, this will expand the core's 
hollow center prior to inserting the mono. This loop is not suited for mono 
cored lines. 



3) Fold the reinforced core back over itself and tuck the tag under the 
accordion coating. Lightly coat the entire core with accelerated Aqua Seal 
and immediately bind with thread. While the glue is still wet, recoat the 
cinched wraps, then relax the coating, and slide up over the wraps. 


4) The Aqua Seal will act as a lubricant to ease the coating over the splice. 
Apply a thin third and fourth coat over the loop and the coating area to 
enhance the durability. 

An alternative method of this loop is to use a braided mono sleeve or thin wall 
shrink tubing over the stripped core as reinforcement overlay. Strip the line end 
as in Step 1. For a braided mono sleeve, cut a 2” section of 30-lb material, and 
bum the ends with a lighter flame to prevent the braids from fraying. Slip the 
sleeve over the exposed core. For a shrink tube sleeve cut a 2” section. Apply 
414 bonder to the core, slip over the tubing and heat to set the tubing. Follow 
with Steps 3 and 4. This is a simple alternative method. 

=sm== =d Ezzzzzzmzzz)+- 
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Double Nail Knot splice: 

The Double Nail Knot splice is a strong and durable splice that is useful at any 
connection. It does take time to make, but is dependable. This is a good splice 
for attaching a mono shooting line to a line body. 



1) Strip both ends by using solvent (page 34). Then accordion Vi' of coating up 
the core on both ends. This will later cover the core after the knots are cinched. 



2) Tie a nail knot with each tag to form two nail knots back to back. Form the 
knots close to the "accordion" coating. Draw the two knots tight and trim the 
tags. Use accelerated Aqua Seal to bond the knots. 



1) While the Aqua Seal is wet, relax the cbating. Work the coating to stretch 
and form over the tightened knots. Then fit the two coating edges for a 
smooth joint. The Aqua Seal will bond the core to the coating and seal the 
seam internally. 

Braided mono loop: 

A popular style of loop that can be handmade or purchased pre-made. It is 
simple to make and easy to fix onto the line. It can over-tighten when stressed, 
be difficult to disconnect, and also have a tendency to hinge during casting. 


1) Cut 50 lb. braided mono at 6". Insert a splice hook into the core center and 
snare the tag end. Pull the tag through the side into the hollow core. 




2) Trim the end and insert the fly line into the hollow core up to the loop. 



3) Trim the braided mono frayed ends. With thread, wrap at the fly line end and 
the braided mono end. Cover with two coats of accelerated Aqua Seal. 
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Lap splice: 

The Lap splice is a simple, easy splice to make that is both strong and durable. 
It is a good choice for lines with any type of core material and any type of outer 
coating in a line-to-line connection. It has reliable pull strength, ideal to attach 
mono shooting lines to a head. 



Crimp the end of the mono for half the joint length 

When splicing monofilament to a coated line, use a pare of pliers to crimp the 
tag end of the filament. Crimping the mono about half the length of the splice 
deforms the slick outer surface and enhances the grip of the bonder. 

__ 

1) Use a sharp knife and cut a 1” notch into each end to expose the core, 
being careful not to cut into the core. Make the notch flat and smooth to 
provide a good parallel bonding surface. 



2) Apply a very light coat of Loctite 414 bonder to each surface and allow the 
exposed core to soak for a minute. Use 414 bonder sparingly and only on 
the open joint surface to reduce tacking to the fingers. 

Note: Use candle wax rubbed onto the fingers to coat the skin with a thin 
protective layer. This will reduce the bonding of the fingers to the line when 
handling. 



4 

3) Align the lap joint and press the lines together with the thumb and index 
finger. It is important the cores contact and bond together. The core 
provides the line’s pull strength. Hold until the joint tacks. Use a parallel 
closing pliers to form and set the joint during the cure. 

Note: Loctite 414 bonder cure time will change with applied pressure and 
elevated temperatures. In cool temperatures, the cure time is slower. 


4) When the lap joint cures (a few minutes, depending on temperature), 
lightly wrap the joint with single strand floss to secure the splice, then 
recoat with 414 to bond the wraps. The outer wraps add to the joint’s 
durability. Allow the 414 to cure, and then seal the joint with accelerated 
Aqua Seal. 
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Folded loop: 

This is a simple loop, easy to make, and is both strong and durable. 
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1) When using large line diameters (over .064), shave the outer diameter 
(214" from the end) to make a lower profile loop. Maintain a round line 
profile by carefully slicing thin shavings. A serrated knife works well for 
shaving off thin slices. Note: polyurethane coatings will not trim easily, so 
try a two-piece loop (see below) or a welded loop (see pages 41 - 47). 



2) Use a sharp knife to notch the coating. Cut a 3 A" notch at 3" toward the 
end and a matching notch at the end to expose the core, being careful not 
to cut into the core. Make the notch flat and smooth to provide a good 
parallel bonding surface. 

3) Apply a very light coat of Loctite 414 bonder to each surface of the two 
notches and allow the exposed core to soak for one minute. Use 414 
bonder sparingly and only to the open joint surface to reduce tacking to 
the fingers. Use candle wax rubbed onto the fingers to coat the skin with a 
thin protective layer. This will reduce the bonding of the fingers to the line. 

TTT)-)-yyy h - h ) -)->>) 

4) Align the lap joint and press the lines together with the thumb and index 
finger. Hold until the joint tacks. Use a parallel closing pliers to form and 
set the joint during the cure. Loctite 414 bonder cure time will change with 
applied pressure and/or elevated temperature. In cool temperatures, the 
cure time is sloWfer. 

5) When the lap joint cures (a few minutes, depending on temperature), 
lightly wrap the joint with single strand floss to secure the splice, then 
recoat with Loctite 414 to bond the wraps. Allow Loctite 414 to cure and 
then seal the joint with accelerated Aqua Seal. 

An alternative method in making a thin loop is a two-piece loop. Cut a 3" long 
section of .048 to .054 diameter line (a segment of the running line works well). 
Slice a 1” notch exposing the core on each end of the 3" segment. Next, slice 
opposing 1” notches into the main line at 180‘. Lightly apply bonder and soak. 
Bend the 3" section in half to form the loop, notches facing in, and seat the 
loop to the main line's notches. Follow the steps above to bond the joint. Bind 
with floss and secure with bonder and sealant. A very practical loop method. 

39 









Shrink Tube loops: 

Shrink tubing is commonly found in polyolefin and is available in PVC for better 
abrasion resistance. It comes in sizes from 1/16" inside diameter on up, in 
several colors, in varying wall thicknesses, and with or without an inner 
adhesive. It comes in various shrink temperatures and rates from 2:1 and up. 
An industrial electronics store will carry a variety of shrink tubing. 

Shrink tubing is a simple way to make a loop and is a quick way to make 
sinking tip sections. Use different colors of tubing to secure the loop, this will 
distinguish the sinking tip’s length and sink rate. A color-coded system is a 
smart way to organize your tip wallet and simplify your fishing. 

Sinking lines with nylon cores bond very well with Loctite 414 bonder when 
using a Folded Loop splice (page 39). A section of colored shrink tubing can 
be added in a final step as a color code system. Modern mono cored sinking 
lines tend to have a smaller diameter for their sink rates. A simple folded loop 
works well. Use either Loctite 414 bonder (see below) or a weld (pages 44-47) 
to secure the joint. 

1) Cut the shrink tube at 1/4” and slip over the sinking line. 

2) Apply a thin stripe of Loctite 414 bonder on the main line and tag end. 

3) Slip the tubing over the tag and hold into place. Do not pause as the 
bonder may set. 

4) Heat to shrink the tubing. Do not overheat the tubing or heat the sinking 
line directly. When temperatures get too high (over 200'F) or elevated 
temperatures are concentrated in one area the mono core’s strength can 
be damaged. Be careful. Do not hurry, and heat evenly. 



Sinking lines that have small diameters (.036 or less) will have a thin coating 
thickness over the core. Loops with small diameter lines are prone to damage 
or cinching too tight under extreme tension. To solve this, use a piece of small 
diameter shrink tubing as a reinforcement overlay. Apply a thin stripe of Loctite 
414 in the loop area to bond the tubing and the line when heated. The bonder 
cures when the tubing shrinks to the line. 



This reinforced loop works well on floating lines directly on the core. Strip the 
coating to expose the core. Position the tubing overlay where the loop forms. 
Apply Loctite 414 bonder and shrink tubing directly onto the core. Fit the main 
sleeve to cover the reinforcement overlay ends and finish the loop as above. 
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Welding joints and loops: 

Polyurethane (PU) and Polyethylene (PE) coated fly lines are easy to weld and 
will form a seamless strong joint or loop. Polyvinyl chloride (PVC) will also weld 
for a strong joint, just not as easily. PU will weld with open flame (with care) or 
hot air (best choice). Its welding temperature is near 200°F/94’C to 
230’F/110‘C. PE welds easily at a lower temperature. PVC is slightly 
problematic, it is best to use a hot air heat source. PVC fly lines with nylon 
cores weld around 225'F/IOO'C to 240’F/110°C. 

To weld PU,PE and PVC coated lines, use clear shrink tubing. Clear tubing 
allows one to see the joint alignment and monitor the coating during the 
welding process. A standard thin wall polyolefin tubing (2:1) will work well and 
is easy to find. For the best weld, select the smallest tubing size the joining 
lines will tuck into (a near snug fit is best). When the tubing shrinks, it applies 
even tension to mold and shape the joint during the welding process. Cut the 
shrink tubing length an inch longer (minimum) than the weld area. With the 
weld joint centered, the tubing ends will shield the line outside the weld zone 
from the heat. Focus the heat to the weld joint and avoid shrinking the tubing 
ends. 

When preparing the line for welding, it can be helpful to clean the joint area 
with a solvent to remove possible contaminates or silicone based line cleaners. 
For a streamline splice, trim the coating in the weld joint area. Slice the coating 
to shave the line close to the core on each mating side of the joint. Do not cut 
into the core. Allow a thin layer of coating to remain, covering the core. These 
notches will seat the cores tightly together providing good shear strength when 
fused. The notch, removing excess coating from the joint area, makes for a 
smooth splice. The length of the lapped surface area influences the weld joint’s 
tensile strength. The higher the line’s core strength, the longer the lapped weld 
joint area needs to be. In addition, the closer the cores are in alignment side- 
by-side, the straighter the transfer of tensile stresses from one to the next and 
the stronger the joint becomes. 



A notch will remove excessive coating form the weld 



Slice a relief in the main line and bevel 
the loop tag ends for a smooth joint 



Use smallest tubing size for a snug fit; adjust to cover the loop 









The secret to welding is controlling the weld temperature. This can be hard to 
achieve with an open flame such as a lighter. When open flame is used, be 
careful to heat evenly, not concentrating the flame to one area of the joint 
Over heating in one location can damage the coating and core. When the heat 
is not even, the joint will visibly bend or curve during the process. Keep the 
heat even and the weld joint will remain naturally straight. When using a 
lighter, the flame will have a translucent blue core with a yellow hue near the 
tip. The flame’s blue core is due to fuels not fully burnt and is at a lower 
temperature. When welding, hold the lighter close to the joint, utilizing the blue 
core at the base of the flame. 




' / Use the flame's translucent blue core as it is a lower temperature 


A hot air gun will consistently give good results. Electric heat guns work well 
with a cone tip to narrow the air stream into a controllable zone. For a more 
compact and portable heat source, use a butane heat gun with a ceramic 
diffuser. This butane heat gun is flameless, has a small nozzle and low 
pressure; ideal for detail work. Another good method is contact heat, such as a 
hair straightening iron. A hair-straightening iron with adjustable temperatures 
settings (to 400") will weld standard fly lines and sensitive mono cores. 

Using clear (polyolefin) shrink tubing is important to assure good joint 
alignment and monitoring the welding process. Clear tubing allows one to see 
the coating become soft and pliable, an indicator of proper weld temperature. 
This is when the coating nears a soft gel state, not a liquid. Visually, this is 
when the lap seam’s shadow line begins to fade as the joint molds. Avoid 
allowing the coating to become liquid or to discolor due to elevating the 
temperature too high in one place. Overheating can break down the core bond 
agent, alter the coating structure, or damage the core’s strength (mono). In all 
instances, the weld joint strength is affected. 

For an effective approach, begin with heating the shrink tubing to fix the joint, 
starting from the center and work outward (weld zone only). Next, heat the joint 
evenly to elevate the base temperature. As the joint begins to soften, focus the 
heat beam on the tag end and side, flowing the tag coating onto the main line 
coating. In this way, the tag absorbs the heat while shielding the main leg. 

Focus the final weld heat to the tag end of each segment 



Take into account the coating thickness (line diameter). Thinner coatings 
provide less insulation to the core from the weld temperature. Additionally, the 
type of core material can change the maximum welding temperature. Lines 
with monofilament cores have a narrow window to the maximum weld 
temperature. 
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Welded line-to-line joint: 

1) Use clear shrink tubing with the smallest diameter the line splice will fit 
within. Cut the tubing 1 ” to 1 'A" longer than the weld joint (about 3 'A" long). 

2) Slice mating notches 2” in from each line end to reduce the finish joint 
diameter for a more streamline profile. Make each slice just above the 
core, leaving a thin layer of coating. This thin layer will mold to the 
opposing half during the welding process (Step 1). 

The length of the joint is relative to its strength. The longer the joint lap, the 
greater contact surface, the more area to share the stress (line tension). 
Trimming the joint so the cores closely align will reduce shear stress. 
Ultimately, the molded coating’s tensile strength is the joint’s break point. 
For best joint tensile strength, consider a bonded Lap joint for 100% line 
strength (see page 38). 

3) Slip the line into the tubing and fit the joint. Center the joint allowing the 
tubing to extend well past the weld zone. The extra tubing length at each 
end will act as a heat shield, protecting the main line from the welding heat 
(Step 2). 


Step 1 



Step 2 



4) For best results, use a hot air heat gun. Begin by heating the tubing to fix 
the joint snugly. Start at the center of the joint and work outward (Step 3). 

5) Continue to heat slowly until the coating softens and molds together. This 
is when the lap seam edge begins to fade and the joint is molding. Be 
careful as there is a narrow window between not enough heat (under 
200"F/94'C) and too much (over 240'F/115"C). Do not heat the tubing 
ends or the line outside of the weld zone. Be cautious if using an open 
flame heat source. 



6) If the fused joint shape becomes irregular, immediately roll it gently on a 
hard, cold surface to form a round shape. Avoid excessive pressure; the 
joint can be damaged. Use a thin flexible board to press top of the joint 
when rolling, creating an even and safe compression. 

7) Allow the joint to cool and strip the shrink tubing off. A sewing seam ripper 
works well for removing the tubing. 
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Welded loop: 

The welded one-piece loop is simple to make, strong and durable. This is a 

good choice when the fly line diameter at the loop is small (.054 or less). 

1) Select the size of clear shrink tubing the splice will just fit into. Cut a 
section about 2Vi' long. 

2) Slice a notch (114") long into the tag end. The relief will reduce the finish 
joint diameter for a more streamline loop (Step 1). After slicing the notch, 
cut the nylon core’s weave (14” from the end) to relieve its strength, 
thereby reducing chances of a cracking problem later. 

3) Slip the main line through the tubing, and form a loop. Tuck the tag into 
the tubing so the lines are parallel for 1 14”. Slide the tubing to cover the 
end of the loop (Step 2). The tubing covering the loop and the main line 
will give protection from the heat during welding. 



4) Shrink the tubing (Step 3). Start at the center of the tubing and work 
outward (weld zone only). Heat evenly until the coating begins to soften, 
then direct the heat to the tags of the joint and complete the weld. The 
welding temperature is 200’F/94'C to 230“F/110’C. Be cautious if using 
an open flame heat source; as it exceeds the suggested weld 
temperatures. Be careful during welding, as it is very easy to overheat the 
joint area. Do not heat or melt the main line or loop. 


PU coatings weld fine with open flame, PVC is not as easy 



A seam ripper works well to remove the tubing 

5) If the loop joint is not smooth or round, roll it on a hard cold surface to form 
a round shape. Roll to contour the joint only if necessary. If done in excess 
the joint can become damaged. 

6) Allow the joint to cool and strip the shrink tubing off. A sewing seam ripper 
works well for removing the used tubing (Step 4). Check the joint for a 
seamless weld. If a cold lap appears, slide on new shrink tubing and 
reheat. When done, check with a pull test to assure joint strength. 
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Welded two-piece loop: 

A good alternative loop connection for large diameter lines is the two-piece 
loop. This is a quick way to make a thin, low profile loop that is strong and 
durable. This loop method works well with mono cored sink material. 

1) Cut a 3 V 2 ” long piece of .048 to .054 diameter line. If possible, use a line 
segment made of PU. A running line segment is ideal. PU welds 
extremely well to PVC (or to mono core lines) and will withstand the abuse 
a loop connection receives. 

2) Trim a short notch or bevel to one side on each end of the loop segment. 
This tapers the square edge of the tag ends for a smooth weld seam. After 
beveling the ends, cut the nylon core’s weave (%” from the end) to relieve 
its strength (a safeguard that will reduce chances of a cracking problem 
later on). 

3) Slice opposing 1 %” long notches into the main line at 180 degrees. 



4) Cut the clear shrink tubing at 3” ahd slip the main line through. Fold the 
314" segment, mating the tag ends (beveled ends in) to fit the main notch. 
The tag ends should be offset (Vs”), reducing stress to the joint. Slide the 
tubing up, making sure the tag lines are parallel. The tubing covering the 
loop and main line will provide a protective shield from the heat of the weld 
zone. 



5) Use hot air and shrink the tubing. Start at the center of the joint and work 
outward (weld zone only). Heat evenly until the coating softens and molds 
together. This is when the line at the lap seam begins to fade as the joint 
molds (230T/110°C). Do not hurry and overheat. Focus the hot air stream 
onto the tag ends to protect the main line from overheating which also 
creates a smoother flow to the weld. 



6) Once the lap seam fades, the joint is molded. Without delay, gently roll the 
splice on a hard cold surface, drawing the heat out of the joint. Allow the 
joint to cool and strip the shrink tubing off. A sewing seam ripper works 
well for removing the tubing. 
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Welded mono core loop: 

Sinking tips with monofilament cores are extremely effective, having high sink 
rates with a reasonable ease to cast. Mono cores typically are lighter and 
smaller in diameter than sinking tips with standard nylon cores. The mono core 
size reduces the coating diameter. A smaller coating diameter, without a 
change in weight, will have less displacement for a faster sink rate. In contrast, 
sinking tips with standard nylon cores are larger and heavier, causing a greater 
imbalance in the fly line profile and consequently are more awkward to cast. 

Mono cores are challenging to weld. The core is sensitive to heat, protected 
only by a thin outer coating. The coating, with a high percentage of tungsten 
powder content, adds more difficulty. With experience and technique, welding 
mono core material can be consistently done. 

Use a hot air gun with a narrow air stream or a hand-held hair straightening 
iron. With hot air, focus the heat to the tag side and heat evenly. There is a 
narrow window for success, so be watchful. For an alternative method, use a 
two-piece loop with a segment of PU running line to form the loop (see page 
45). 

1) Trim a short bevel relief to the side of the tag end, reducing joint buildup. 

2) Cut the clear shrink tubing at 3", slip the main line through and form a loop. 
Tuck the tag into the tubing (bevel side inward), aligning the tag and the 
main line side-by-side for 1 V*. Slide the tubing up to cover the end of the 
loop. Center the shrink tubing on the weld joint, covering the loop and 'A“ 
of the main line. The overlap will shield the line from excessive heat. 


weld area 



Focus heat to the tag side, 
protecting the main line 


3) Shrink the tubing from the center, working outward (weld zone only). 
Carefully hold the end of the loop, applying slight tension to the joint. As 
the coating nears the mold temperature, the mono core becomes too 
soft (flexible) to support itself. Applying slight tension will keep the 
joint straight as the coating molds. Continue to heat carefully until the 
coating softens and molds together. This is when the line at the lap seam 
begins to fade as the joint molds (200T/94"C). Be cautious as the weld 
temperature is close to where the mono core will distort. Do not huny and 
overheat; focus the heat to the tag side, away from the main line. 




Fix the main line with a weight, hold the loop 
in hand and apply slight tension. Feel how the 
line reacts to the heat for a sense of proper 
weld temperature. 



Heat gun 


4) Once the joint molds, immediately and gently roll on a hard cold surface to 
draw heat from the joint. Allow to cool and strip the tubing off. 
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Welded mono core loop with color code: 

High-density sinking tips (6 ips and greater) tend to have one color shade, due 
to the high percentage of tungsten powder infused into the coating. When out 
fishing, a wallet filled with all the same tips can make your selection a guessing 
game. Infusing a color code into the welded loop to note density and length 
allows picking the right tip simple. 

One-piece loops make for the strongest weld joints. Placing a segment of PU 
floating line inside the joint as filler makes the weld process much easier. PU is 
a thermal plastic, an ideal filler material. When heated, the PU segment fuses 
the tag and main line. Floating PU fly line is available in a variety of colors. 
Choose a color shade to note the sink rate. A second color can be used to 
note the tip's length. 

Use a hot air gun or a hand-held high-temp hair straightening iron. A hair¬ 
straightening iron with adjustable temperature settings (to 400") will weld 
sensitive mono cores as well as nylon cored floating and sinking fly lines. 

1) Cut a 1%” length of PU floating running line. 

2) Cut the clear shrink tubing at 3”, slip the main line through and form a loop. 
Slide the PU filler and tag into the tubing. Position the PU filler to extend 
%" beyond the end of the tag, creating a step. Slide the tubing up to cover 
the loop. Pressing with the thumb and index finger, center the PU filler with 
the tag and the main line, parallel, along each side for 1/4”. 

The PU filler centered 

N. ■ 


3) Allow the hair straightening iron to pre-heat in a safe position. 

4 ) First, shrink the tubing to secure the joint Place the joint horizontally onto 
the pre-heated jaws and softly close. Heat for a second or two and 
release. Shrink only the weld zone; avoid contact with the loop and main 
line. 

Close the jaws lightly, heating 
and forming the joint as it molds 


5) The tubing reduced and joint secured hold the end of the loop (main line 
secured), maintain slight tension to the joint, keeping the joint straight as 
the coating molds. Start with the loop and joint horizontal on the jaw 
plate to heat evenly. When the joint begins to soften, rotate the loop 
vertical and press the tag and main line into the soft filler by closing 
the jaws. Be cautious in heating the main line; do not overheat. 

6 ) Allow to cool, and strip the tubing. Check for a seamless weld and 
give a pull test to assure core strength. 


■ 




Press flat, working the PU filler to the middle 
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Welding Polyethylene: 

Polyethylene (PE) coated fly lines are easy to weld and will form a seamless 
strong joint. PE has a low melt temperature and flows smoothly. The PE 
coating will tack to the polyolefin shrink tubing, making a one-piece bond. The 
infused tubing creates a very strong and durable joint. 

For a slim line joint, use an ultra thin wall shrink tubing. As the tubing shrinks 
and diameter reduces, the wall thickness increases. In addition, use the 
smallest tubing size the joint will fit into. With a tight fitting joint, the heated 
tubing size will reduce less and have a thinner wall thickness. Greater wall 
thinness makes for a more pronounced leading edge that can chatter when 
shot through the rod guides. 

To weld, follow the steps outlined in “Welded mono core loop”, page 46. Use a 
reduced heat, watching for the coating to soften and mold. 

Begin by heating evenly to elevate the base temperature. As the joint becomes 
soft, focus the heat onto the tag side, flowing the tag coating onto the main line 
coating. Be cautious when heating near the ends of the tubing. Do not heat the 
exposed main line or loop. 

Keeping tension on the line and joint 
area is important during the weld 
process. When using a narrow beam hot 
air gun, hold the loop with the thumb and 
index finger while the second finger 
presses on the main line, tensioning the 
joint area as it molds. 

For an alternative method, use a hair straightening iron and follow the steps 
outlined in “Welded mono core loop with color code”, page 47. A straightening 
iron will have greater heat control at the edges of the tubing, reducing the 
chance of damage. 




Line crimp tool 

A custom-made tool designed to hold the line when making a Lap Splice or 
Folded Loop. The front open groove will align the joining line ends and apply 
pressure to tack the Loctite 414 bonder. There are four closed grooves at .104, 
.094, .082, and .068 to match various line diameters. The closed groove will 
press the joining halves together for a good surface-to-surface bond and size the 
joint into a common diameter. Allowing the joint to set under pressure in the tool 
(two to three minutes) will enhanoe the cure of the bonder and strengthen the 
joint. 

Inquire about this tool at: WWW.twobuhrs@msn.com 
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I must go back to the river again 

to fish a favorite He 

and all I ask is a tall rod and line 

to cast nearby 

the sudden strike 

the reel's scream 

and the steelhead is jumping high 

yes, I must go back to the river again 

to fish a favorite lie 


Jim Green 



